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The present invention provides a system and metfiod of addressing and translating addresses in a network, such as a 
telecommunications, cellular or transportation network. A first subscriber has a voice line (502) and a telefax line (504). A second 
subscriber has a voice line (602) and a telefax line (604). All of the particular subscriber's lines need not appear at a single central office 
switch, but may appear at many different central offices throughout the public switched telephone network. Software required for the 
embodiment of the invention are shown as resident in two central offices (500, 600) and a service control point (800). The system and 
method in a telephone network assign a directory number to each user, and functional property code(s) to each device a user employs. The 
same directory number is then used to reach the user, where the system will automatically use the functional property code of each device 
to reach the user's voice line (502, 602), cellular line, fax line (504. 604), data line or other telephone network device. 
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METHOD OF NETWORK ADDRESSDVG AND TRANSLATION 
BACKGROUND OF THE INVENTION 

5 Technical fidd of the Invention 

The present invention relates to networics, and more specifically, to a systm and method of 
symbolic addressing and translation in telephone, cellular, data communication, or other networks. 
Description of the Rdated Art 

A network is a collection of points (called origm points, transit points or destination points 

1 0 collectively called nodes) and links between these points. The network transfers items of matoial 
substance or information, which are collectively referred to as traffic, fi'om origin points (OP) through 
the Unks to a node where the item being transferred is routed to another link for transport to a 
destination point (DP). 

An origin point is where an item enters a network. A destination point is the final place where 

15 an item is to be deUvered within the network. In most networks, eadi origin point can also function 
as destination point, and likewise, each destination point can also fimction as an origin point. Usually 
a point's status depends only on the use of the point. Commonly identifiable points include 
tdephones, cellular phones, data terminals and physical street addresses. Links are paths of travd. 
Commoidy identifiable links indude wires, radio waves, guided and/or unguided electromagnetic 

2 0 waves, laser beams, roads, pipeUnes, corridors, vehicle deUvery routes, or other transmission paths, 
and may include antennas or other devices to fiiciUtate the reception or transmission of tra£5c. 
Network node transit points are located at link intersections. Transit points accept incoming items 
(for example data or voice signals in a tdq)hone network), and based on routing information vAnch 
is logically associated with the item, the transit point routes the items to a link which will then carry 

25 the item to another tran^t point or to a predetermined destination pomt. Transit points may indude 
tdephone switching equipment, an Internet server, airports, rail track switches, dqpots, and the Uke. 

The routing information ^ch is logically associated with an item at a node conmionly uses 
a symbolic address (SA), otherwise known as a symboUc network address. The SA may be logically 
assodated with a physical hem, a separate channel, or a logically different networic such as 

30 exchangmg telephone numbers in Internet databases. An S A may designate the point of origin of an 
item and/or the destinatibn point of an item. Examples of distmct explidt SAs indude "telephone" 
dhectory numb^ (DNs) and residential or busmess street addresses. Multiple devices may be used 
to complete the transmission of an item. For example, the telephone line designated by a particular 
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telephone number may terminate to a telephone, ceUuIar phone, fax machine, or computer. In the 
prior art, there has been no practical netvwork method to indicate or control the fimctional properties 
or protocol of a terminal point, and to thereby preferably route traffic between compatible origin and 
destination points. For example, a user of a voice telephone cannot usefiiUy communicate with a 
5 telefax machine. 

At a transit point, switclung algorithms are utilized to direct the flow of traffic fiom an origin 
point to a destination point using an item's SA. The most common algorithm uses tables. caUed 
translation tables (also caUed Usts, arrays, or data bases), which comprise predetermined Usts of 
matched inputs (typically destination point S As) with corresponding possible outputs such as specific 

1 0 links. Various tables may be selected based on factors such as date, time of day, weather, or any 
variety of conditions. IdeaUy, the transit poimwiU use tiie destination SA to select an optimal path 
of travel for an arriving item. The metiiods of determining tiie metiiod of item travel are dependent 
upon the use of a distinct explicit SA for each phyacal point in the networic. 
Prior Art Example 1, A Mail or Pared Delivery System 

15 A maU or pared system is a simple networic. Each resident has a readent address and each 

business has a corresponding business address, where an address serves as an origin point (the return 
address) or destination pomt (tiie location tiie item is addressed to). The links are tiie roads and other 
transportation routes tiiat make the delivery of the mailed items possible. The post offices and parcel 
handling offices serve as transit point nodes-sorting mail or parcels and directing it to appropriate 

2 0 links for delivery to designated DPs. 

In a typical mail network operation, a user addresses an item with an expHcit address 
indicating where tiie item is to be sent (a symboUc DP) and tiie user's own return address (a symboHc 
OP), tiien places tiie item in a mailbox or pared drop box (a physical OP) and effectively consigns 
tiie item to the transportation network. The postal or parcel service will tiien carry tiie item by road, 
25 rail, air or water (all of which are links) to a post office or parcel handling office transit points. At 
such an office, tiie symboBc DP is read. Provided tiie DP is legible and meets certain criteria of tiie 
network, tiie office sorts tiie item according to tiie link or series of links which optimize tiie delivery 
of tiie item. Furtiier sorting may occur at otiier networic nodes as wdl. The item is tiien transported 
across the selected links and is dehvered to the DP of the addressee. 

3 0 Passenger and fi-dght transportation networics such as airlines, bus lines, rail and water vessel 

lines also operate in a similar manner, and internal networics such as luggage handling networics of 
conveyor bdts in airports, item picking operations for packing an order in a warehouse, or pneumatic 
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tube conveyors used in offices are further examples ofatransportationnetwoA 
DP addressing. In some cases, the DP (and OP) information is associated with the item in 
transportation networks by means of a label or other media such as bar coding, magnetic stripe 
coding, attached/embedded radio transponder, or other means which can be read or sensed by human 
5 workers or appropriate equipment direcUy from the item itself In other cases, a logically separate or 
even physicaUy separate data communication network is established to convey the DP (and OP) 
information associated with each item, for control of the sorting and switching. 
Prior Art Example 2, A Data Communication Networi( 

The Internet and associated electronic mail (e-mail) networks are examples of a data 
10 communication network. The originator of an e-mail message can type a message, and can also 
attach data ffles of various types to said message, and then can consign said message with its 
attachments to the e-mail networic together with a header which comprises the DP SA (for example: 
john.smith@bigcompany.com), and also theOP SA. Internet users may also establish a networic route 
to a so-called hyper-text telecommunications protocol server by use of a DP SA of the form 
15 http://www.interestingstuflF.com In an Internet networit, items consisting of packets of digital data 
travel through links to nodes, where they are sorted based on the DP S A, and then sent on their way 
via an outgoing link selected to optimize the delivery of the item. In a two-way communication, other 
items or packets of data traffic go from the so-caUed destination point to the so-called origination 
pomt. In many networks such as broadcasting systems, cable television distribution, electric power 
20 distribution networics, water and gas distribution pipeline systems, Internet http operations, and the 
like, most or all of the traffic flows from the so-called destination point to the so-called origin point 
Many networiK including these also have the structural property that some nodes are used 
for both transit and also for origination and destination. Many networics having a so-called "muW- 
drop" topology such as local area networits (LANs) for data communication, and the aforementioned 
25 gas, water, and electric networits have this topological stnicture. Imemet networics may utilize some 
Hnks from other networks, such as the pubUc swHched telephone network (PSTN), to form part or 
all of their physical Imk structure, ahhough the points and nodes are generally made up of distinct 
equipmoit from said other networks such as the PSTN. 
Prior Art Example 3, A Telephone Network 
30 A PSTN (or a non-pubUc telephone networic as weU) provides another example of a prior art 

networic. A PSTN is comprised of telephones, fex machines, computers, celhilar telephones and 
other devices which have assigned SAs which can be used as origination points or destination points. 
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In a PSTN, each SA (tdephone number) corresponds to a single link dedicated to that SA called 
a "subscribe line" (SL). PSTNs use wire lines or electromagnetic waves as links, and possess 
switchmg equipment at a central offices (CO) or various transit switching offices. In a telephone 
network, the switching equipment is the network node. 
5 The PSTN industry has voluntarily agreed to use the standard control message protocol called 

common channel agnahng system number 7, (S7). To simplify the discussion, and because S7 is well 
known and widely used in the P STN art, S7 specifics are discussed only where necessary. The present 
invention is not limited to S7-related embodiments. 

Each subscriber line or channd in a switch is assigned an internal line appearance number 

1 0 (ILAN) by the appropriate telephone switching administration. The ILAN is used in the intoiial call 
processing of a switch to identify a line for purposes of wiring repairs, to identify wWdi line is 
originating a call, to route a connection within the switch to a particular destination, and the like. In 
effect, the internal ILAN numbering system of a switch can uniquely relate the intOTial numbo" 
assigned for each subscriber line in use to the physical rack, shelt and printed wiring card where the 

15 line appears. 

In a cellular or personal communication system (PCS) system, other intmial data elemeits, 
often proprietary, play the same role as the ILAN does in a wired telephone switch. However, due 
to handoffs, the ILAN-equivalent in a cellular or PCS system changes from time to time as the 
telephone involved in a conversation moves from cell to cell and is consequently in radio 

20 communication with different base radio channels m different Due to their design, a celhilar or 
PCS switch can maintain a connection despite the timely changes in ILAN, and the changes in intOTial 
ILAN in such a situation do not prevent the operation of the present invention. 

Telephone directory numbers (DNs) are not the same as ILANs in a modem electronic 
telq)hone switch. DNs and ILANs are related to each other by means of translation tables. Then, 

25 as subscriber lines are disconnected and new subscriber lines are added to a PSTN, the telephone 
switching administrator needs only to assign the new subscriber line to an existing ILAN through 
software programming which modifies the data in said translation tables, rather than requiring a 
hardware or wiring change. 

When the person originating a telephone call lifts a telephone handset A and dials digits, the 

3 0 coitral office switching equipment recdves an internal signal which is identified with the ILAN of the 
OPlineA When an incoming caB comes from a different OP B toward tWs DP A, its DP is ido^ 
as the DN of line A. When the DN is tiius given, the translation table used is organized to translate 
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DN into ILAN, so the proper destination line can be connected for sudi an incoming call Whoi the 
ILAN is given, as in the case of the origination from line A, a distinct translation table organized to 
translate ILAN into DN is used, so the proper DN can be used for calling line ID services and so the 
call wiU be biUed to the proper origination line, links between telephone switches are caUed trunks. 
In most instaUations, a telephone switch has a plurality of tnmks, each trunk or group of trunks 
leading to a diflferent transit or destination switch in the PSTN. Other transUtion tables use 
proprietary internal numbering identifications to select the optimum outgoing trunks to reach a 
specific uWmate DP, based on translation tables which relate the SA (or a portion thereof) of that 
particular DP to the optimum trunk. . 

Various transit switches in the PSTN likewise use appropriate translation tables to select the 
optimum outgoing trunk to convey the item to its ultimate destination. The result of using such 
translation tables is responsive to tiie DN of the DP, or to some pre-designated portion of the DN, 
such as the area code or the central office code. When a called telephone has answered an mcoming 
call, a two-way connection is established tiirough the PSTN trunks and transit switches. In older 
telephone technology such a connection was established by electrically connecting appropriate wires 
for each conversation, and the infonnation content of the conversation was conveyed in the form of 
analog voltage waveforms which were representative of tiie analog audio fi^uency waveform 
occurring at the OP and DP equipment. In modem telephone technology, digitally coded 
representations of audio wave forms are used and the connection is established by transmittingd^ 

traffic in blocks of various quantities of bits (such as 8 bits, 384 bits, 424 bits, or other) through the 
links, which permit the transmission of multiple channels via die same link. 

FIG. 1 (Prior Art) ilhistrates the relevant features of a PSTN. The PSTN is comprised of a 
first central office switch 100, a second central office switch 200, a first a first telephone handset 102 
assigned to SL 19722345678, a second telephone handset 104 assigned SL 197223481 14, a third 
telephone handset 106 assigned SL 1972234987, a fourth telephone handset 202 assigned SL 
12147654321, a fifth telephone handset 204 assigned SL 12147652784, a sixA telephone hands« 
206 assigned SL 12147659156, a transit trunk switch 300 and a signal transfer point (STP) 400. 
Various telephone lines 101 comiect telephone handsets 102, 104, 106, 202, 204, 206 with die COs 
100, 200. 

The first CO is assigned area code 972, and central office code 234, and contains within it an 
internal controUer computer 110, a first line module 132, a second line module 134, a third line 
module 136 and a switching matrix 140. The internal control computer 1 10 contains a central 


wo 99/46917 


PCTAJS99/05642 


procesangunit(CPU) 112 and data memory 114. Data memory 114 storestables 115-118. 

The second CO is assigned area code 214, and central office code 765, and contains within 
it an internal controUer computer 210, a fourth line module 232, a fifth Hne module 234, a sixth Ime 
module 236 and a switching matrix 240. The internal control computer 210 contains a caitral 
5 processing unit (CPU) 212 and data memory 214. Data memory 214 stores tables 215-218. 

In opwation, a user lifts the first telephone handsrt 102 and the first line module 132 detects 
that its assigned point has been activated. The user then hears a dial tone, and dials the directory 
number (DN) of the ft)urth telephone handset 202. The first line module 1 32 communicates with the 
DN of the tdephone handset 202 with the first mt«nal control computer 1 10 througji internal data 
10 links 138. 

Table 1 is a simplified partial CO table which shows ILANs, the status of those ILANs, and 
the last four digits of the DN assigned to an individual ILAN. A table such as Table 1 is typically 
used for billing purposes and to allow the use of calling line identification (CLID) fimctions. 


Une Appearance Number 

In/Out of Service 

Last 4 Digits of DN 

19316 

1 

8114 

19317 

1 

5678 

19318 

1 

4987 

19319 

0 



TABLE 1 


20 On a computing level, the CPU 1 12 uses Table 1 to translate the ELAN of the line module 

132 into the DN of its assigned SL. Here, Table 1 is used to find that first line module 132, 
associated with ILAN 19317, is in service (represented in Table 1 by a "1", whereas a "0" would 
indicate that a line is out of service) and that the first line module 132 is assigned to DN 5678. 
Althou^ a four digit partial DN is shown, it should be understood that the use of larger partial DNs 

25 can be used and their use is well known in the art. 

The control con^uter 110 proceeds to separate the dialed digits into code sections. For 
example, the dialed digits 1-214-765-4321 have a country code section "1," an area code section 
"214," and a central office (CO) code section '765." 

Table 2 shows vAich trunk group is assigned to an area code. In our example, area code 214 

30 leads to a trunk group 143 which is identified with proprietary internal outlet trunk group number 3 
in Table 2. Proprietary group 3 is identified with outgoing trunk 143. 
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Area Code 

Outlet Trunk Group Number 

213 

1 

214 

3 

215 

2 

216 

2 


TABLE2 


Thus, the control computer 1 1 0 detects that the dialed DN is a United States non-local call 
by detecting the leading "1", that the call is destined for area code ''ZM", and for the central office 
number '765" within area code '*214." For illustrative purposes, should the call have been directed 
to a DN within the same CO 100, outgoing trunks would not be selected, but a table such as Table 
3 would have been used to complete the transaction to the proper ILAN and DP. Table 3 represeits 
data resident in data switch 200, but a similar table is resident in switch 100 and other switches. 
Table 3 translates the CO's DNs into DLANs. 


Last 4 Digits of DN 

In/Out of Service 

Line Appearance Niunber 

4319 

0 


4320 

1 

31597 

4321 

1 . 

26433 

4322 

1 

1325 


Table 3 


Afterthecontrol computer UOselectstheappropriate trunk group 143, the control computer 
110 selects an idle line or channel within the trunk group 143 which is then connected to the 
originating telephone handset 102 through an internal switching matrix 140. 

The control conqwter 1 1 0 then sends an initial address message (lAM) signal on the signaling 
channel 401 to inform the signal transfer point (STP) 400 of the line being used within trunk group 
143 to send the transmission. The STP 400 uses this information to faiform the transit trunk switch 
300 and the second CO 200 of the impending transmission. The transit trunk switch 300 may possess 
computers, tables, and a switching matrix similar to those shown m the COs 100, 200. The transit 
trunk switch 300 routes the transmission, in a manner similar to that ateady described, from the first 
CO 100 to the second CO 200 on the outgoing link 303. 

Next, processor 210 examines the dialed digits data within the lAM. The last four digits of 
the DN are then used as the input to Table 3 . From Table 3 , it is sewi that DN 43 2 1 is in service and 
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corresponds to line appearance number 26,433 ^ch runs to line module 232. Control compute 
210 then tests to see if the line is idle or busy via means well known in the art, and rings the line if 
not busy. 

The control computer 210 then sends a S7 formatted message back to the control comput©- 
110 through the signalling Imk 404 via STP 400 to confirm the ringing status of the incoming 
transmission. The control computer 210 also signals a tone generator (not shown) to send a ringing 
tone to the originating DN. Once the destmation DN telephone handset 202 is lifted, the control 
computer 210 connects the transnussion from the transmission trunk switch 300, through the 
switching matrix 240, and to the appropriate line module 232 and signals this status change bade to 
original switch 100. As soon as either party hangs up the telephone handsets 102, 202 the CO for 
that telephone handset detects the event electronically and sends a release signal to the other CO and 
rdeases the relevant network links. The other CO typically responds to the rdease signal to confirm 
rdease of the transmission. 

Table 4 illustrates that trunk groups are also assigned to central switching offices in a similar 
manner. For example, withm an area code 214, end office code 767 leads to Outlet Trunk Group 
Number 1 from transit switch 300. 


&ul Office Code 

Outlet Tnink Group Number 

764 

2 

765 

3 

766 

3 

767 

1 


Table 4 


Problems in the Prior Art 

Most users of both a voice telephone and a fax machme are forced to obtain a separate 
distinct SA for each device to allow proper transmission. This is an example of the causes whidi 
have resulted m number exhaustion and the need for many new area codes which costs telephone 
administrators and telephone subscribers money and resources to modify the system and change all 
identification (directories, stationery and the like). Furthermore, with enough available DNs in a 
network, systems ahready exist that allow for error detection of incorrectly entered DNs. The 
exhaustion of available DNs reduces or elimmates the ability to assign DNs in such a way as to allow 
such error detection. Numerous other fanprovements in tdephone dialing plans are desirable, but are 
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not possible to implement in the prior art, due to the pressure of number exhaustion. 

In the prior art, a telephone line user is normally forced to obtain a separate distinct S A for 
each line and/or device connected to the PSTN. This has resulted in number exhaustion and the need 
for many new area codes which is inconvenient and costs telephone subscribers and administrators 
money, and which causes delayed or often misdirected conmiunication. 

Parity check codes or alternating digit check sum codes are just two of many error protection 
codes well known in the art, and are used in internal portions of existing telecommunications 
networics, where data is exchanged fiom one machine to another. Error protection codes for human 
entry of such numbers as credit card and bank account numbers have akeady been used in data 
processing systems. But error protection codes have not been used heretofore for the human entry 
of a DN or other symbolic network address in a telecommunications or transportation network. The 
exhaustion of available DNs reduces or removes the ability to allow DN entry error protection or 
to use protected central office codes (a method well known m the art to allow use of local td^hone 
7 digit dialing in boimdary areas of diflFerent area codes). 

The use of multiple DNs by a user can create other problans. For example, the user must 
often Ust four or five telephone numbors on business cards, directories and stationery for voice, fix, 
ceB phone, children's residential line(s), etc.. MuWple DNs also confiise persons trying to reach the 
user, resulting in fexes going to voice lines and voice calls terminating at data receivers. 

So-called "500" or "personal agent" number services exist in the prior art. In these services, 
callers dial one special DN such as 1 500 876 5432 to reach a particular person. As a result of calling 
this one DN, pre-programmed switching equipment will in turn dial to one or more pre-designated 
expUcit DNs, either sequentially (in what is called a hunt sequence) or simultaneously, and then 
connect the originator to the first one which answers. This personal agent service in the prior art is 
ultimately unsatisfactory for many users because: first, it requires the use of one additional oqplicit 
DN ratha- than reducing the quantity of explicit DNs; second, it does not distinguish various distinct 
fimctional properties such as a voice line compared to a ftx line and would require use of a separate 
and additional personal agent explicit DN for each distinct line group having a distinct fimctional 
property set; third, due to these two aspects of its operation, it exacert)ates rather than aUeviates the 
basic problem of number exhaustion. 

Some networks, or portions of certain networks, are distinguished firom others, which are 
technologically similar and nominally compatible, because they are operated by unaffiliated or 
competitive businesses. In some cases, these distinguishable networks do not serve all destinations 
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for legal or business competitive reasons, even though an otherwise vaUd SA is used by the 
originator. In telecommunications netvrorks, the advent of local number portabiUty (LNP), now 
mandated by the government teleconununications regulatory agencies ofseveral nations to encourage 

local exchange carrier competition, requires tiie telephone network as a whole to establish a network 
5 patii to the proper destination for a user, even when tiiat user's telephone line is now on a "new" 
competitive local exchange operator/admimstititor's CO switch, and is no longer served by the CO 
having tiie nominal area code and CO code of that user's pre-existing expUdt DN. Various metiiods 
for dBfectivdy eitiier forwaidii^ such calls or re-originating such calls after performing a global tide 
translation (telephone jargon for substitution of a distinct destination expUdt DN derived from an 
1 0 appropriate translation data list) on tiie dialed digits have been espoused by various interests in the 
telephone industry. AU of tfiese proposed metiiods have tiie undesirable result of requiring multiple 
exphdt DNs for each sudi subsraiber, and tiius greatiy exacerbating the number exhaustion problan. 
Similarly, in transportation networks, certain SAs are not accessible to all networks, such as tiie post 
office box number which is not accessible to a non-postal pared delivery service. In the propr art of 
1 5 transportation tiiere is no network solution to tius problem and such items are usually unddiverable. 

Therefore, there exists tiie need for a system and metiiod of network addresang and 
translation which is substantially automatic is more accurate than the state of the art, and can 
automatically connect an origin point to a corresponding compatible destination point. 
SUMMARY OF TPF. INVENTION 
20 In one embodiment, tiie presort invention provides a network for transporting an item 

between points witirin tiie networic. To achieve tiiis purpose, tiie networic comprises at least one 
oripn point and at least one destination point, at least one node, a link for connecting the at least one 
origin point and the at least one destination point to the at least one node, and a routing system for 
directing the items in tiie network from the origin point in tiie network to tiie destination point in tiie 

2 5 network. The routing system comprises an explicit destination address and a functional property 

code. 

The invention can provide additional features. For example, the invention could inchide 
routing tables for directing the item being transfored to a predetermined destination point based on 
tiie expUdt destination address and the fimctional property code. The invention has particular 

3 0 ^Hcation to particular networics, such as where tiie networic is a tdephone network, and tiie at least 

one node mdudes a central office, or in a mail system where at least one node indudes a post office, 
or in a fluid pipeline network. To insure the integrity of transferred items, tiie routing system could 
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provide an error detector for detecting an invaUd address or an invaUd item characteristic, which 
could include tables in memory. 

Alternatively, the present invention is a method of routing items in a network. The method 
of routing comprises the steps of assigning a first expUdt address to a first subscriber assigning a 
5 second explidt address to a second subscriber, assigning predetermined fimctional propmy codes 
to the network origin point(s) and to the network destination point(s) to distinguish dissimilar points 
from each other, pladng an item mto the network at the at least one network origin point for deliv^ 
to a specified destination point, the item carrying the networic destination point explicit address and 
at least one network origination point fimctional property code for the specified origination point, 

10 and routing the item at a node for delivery to the specified network destination point, the routing 
based on the network destination point txpMt address and on a matchmg of fimctional property 
codes for the specified origination point and destination point, and removing an itm from the 
network at the network destination point. 

Additional steps could be used. For example, the method of routing could comprise the step 

15 of assigning a pseudo-directory number to the item at a predesignated node for fecilitating the 
transport of the item within the network. Also, the routing step could be accomplished through the 
use of routing tables. 

The fimctional property codes can be supplied by many means. The fimctional property code 
could be entered by a user or by the network administration. Alternatively, the fimctional property 

2 0 code can be assigned in conjunction with answering a call. A FP code may be assigned in advance 

of placing a call, or in conjimction with placing a call. 

An address may be defined as destination points having a common directory number (DN) 
and difierem property codes or a destination point may be referred to as a destination point with a 
DN having a plurality of lines each having different property codes. 
25 BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 (Prior Art) illustrates the relevant features of a PSTN; and 

FIG. 2 shows one embodiment of the present invention. 

nFTAn^KD DKSr RIPTION OF A PREFERR ED EMBODIMENT 

The present invention provides a system and method of processing origination and destination 

3 0 fimctional property (FP) codes related to each selected point in a network and a metiiod for using tiie 

FP codes, in conjunction with explidt network address, to control routing in a network. The present 
invention assigns one symbolic explidt network address to one or more of destination points assigned 
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to a subscriber or group of subscribers. The complete address comprises the expUch destination 
address, the functional property codeand may inchide additional address indicators. 
point or preselected set of destination points is assigned a FP code to help distinguish it from other 
points m the network. When a plurality of points have the same symboUc expUdt network address 
5 and FP code(s), a distinct transaction indicator code is assigned to uniquely distinguish each such 
pcnnt. 

Typically, the functional property of a networit point is detOTnined in part by the spedfic 
equipment located at the network point. This enables routing systems to be developed such that a 
point with one FP code may automatically send and receive items to points with compatible FP 

10 code(s) when non-compatible devices share the same symboUc expUcit network address. 
Ahematively, the FP code may be entered by a user when necessary to change the current fimctional 
property of that network point (such as when a telephone handset is temporarily replaced by a fiix 
machine) or redirect a network path. 
Preferred Embodiment in a Tdephone Network 

15 In the preswit embodiment of the invention, two distinct types of symbolic address are used, 

each one in conjunction with appropriate parts of tiie network. One type comprises an explicit 
destinationaddressoftheconventionalDNtypetogetfierwitfi appropriate functional property codes, 

and atransaction indicator code (described below). Intiie preferred embodiment, tiieFP code(s) and 
the transaction indicator code will be carried in separate information dments of tiie S7 messages 

2 0 used in the networic, and not in tiie same information dement as the conventional DN. 

A second type comprises a pseudo-numbCT and may or may not also include FP codes and 
a transaction indicator or origination point distinguishmg code. A pseudo-number comprises one or 
more of tiie following: a binary bit string having tiie form and length of a convemional DN but 
optionally induding BCD digit codes which are not used in tiie prior art (this particular type is used 
25 in tiie preferred anbodiment example below); a convoitional DN of possibly different lengtii tiian as 
in tiie prior art, supplemented witii additional prefix, infix and/or sufiBx digits aU of which are carried 
in tiie same information element of an S7 message; a conventional DN supplemoited by otiier 
numbers whwe said otiier numbers are carried in a sqwrate information element (eitiiCT newly defined 
or already defined in tiie prior art) of an S7 message; a number expressed in a non decimal based 

3 0 numbCT system such as, but not limited to, tiie triskadecimal number sj^tem, or a representation or 

a mawjing tiiereof into a binary number representation; an internal, and in some cases proprietary, 
ILAN appropriate to tiie switching node assodated witii tiie destination point; an internal or intrinsic. 
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aiHi in some cases proprietary, identificationiiumberappropri^^ 

the mobfle identification number (MIN), international mobUe equipment identity (IMEI). temporary 
mobile service identity (TNfSI) or other end point identifiers used with mobUe, cellular or PCS 
telephones, secure telephone units (STUs such as STU-3). or answerback codes of data terminals, 
or the like; and finally a combination of more than one of these aforementioned types. 

In the preferred embodiment a table of a origination related FP codes is located at the network 
switching node associated physically with the OP,and the translation rebted thereto for ori^^ 
are performed at the same place. The destination-related data tables and the translations related 
thereto are at an intermediate node called, a service control point (SCP) node of the network, and 
not at the destmation switching node. This particular choice is iUustrated here because it is congnient 
with certain currently ongoing developments for LNP in the North American PSTN, and can 
therefore be unplemented quickly with minimum immediate software development. The origination- 
related data and processes could equally weU be located at an intermediate networic node such as the 
SCP, or at the destination switching node. The destination-related processes could equally weU be 
located at the destination or even at the origination switching node. Thus, the data table used for a 
translation need not be co-located with the site of the translation process which uses the table. 

Each of thesediffercnt choices of symbolic addresses would aflfect the amount of data transfer 

traffic in the network needed to establish a networic path, and/or would permit the use of muftiple 
copies of the relevant data Usts and processes to help minimize some traffic or for greater reliability. 
For example, a substantially complete dupUcate destination related translation table and process can 
be advantageously implemented at the destination switching node. 

In a cellular or PCS system, either or both of these data lists and processes could be resident 
at an existing processing center relevant to such a system, for example a home location register 
(HLR) or any other such subsystem. Any or all of these data tables and processes could equally be 
lesidOTt in switching node equipment such as a private branch exchange (PBX) and/or key system, 
or separate computer connected to the telephone network by any one of several abready^known 
computer-telephone interfiices, perhaps at the end user's premises. When such a switching node does 
not have signaling capability for S7 messages which, with appropriate modifications, are the messages 

used in the preferred embodiment, appropriate new or modified alternative forms of signaling 
available in the relevant n^oric may be used instead. 

Such alternatives could include primary rate interfece (PRI) and basic rate interfiice (BRI) 
integrated services digital network (ISDN) signaling based upon signaling standard 1.451 and Q.93 1 
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and rdated substandards. 

FIG. 2 shows one prefeiTed embodiment of the invention. The PSTN is comprised of the 
Mowing points: a first central office switch 500. a second central office switch 600, a first telephone 
handset 502 assigned to DN 19722345678, a fex machine 504 assigned DN 19722345678, a second 
5 telephone handset 506 assigned DN 1972234987. a third telephone handset 602 assigned DN 
12147654321, a second fine machine 604 assignedDN 12147654321, and afouith telephone handset 
606 assigned DN 12147659156, a transit trunk switch 700 and a signal transfer point (STP) 800. 
Various telephone Imes 501 comiect points 502, 504, 506, 602, 604, 606 with the COs 500, 600 
respectivdy. 

10 The first CO 500 is assigned area code 972, and central office code 234, and contains witiiin 

the first CO 500 an internal controUer computer 5 10, a first line module 532, a second line module 
534, athird line module 536 and a switching matrix 540. The internal control computer 510 contains 
a central processing unit (CPU) 5 12 and a data memory 5 14. The data memory 514 stores tables 
515-518. 

15 The second CO 600 is assigned area code 214, and central office code 765, and contains 

witiiin tiie second CO 600 an internal controUer computer 610, a fourtii Bne module 632, a fiftii line 
module 634, a sbrth line module 636 and a switching matrix 640. The internal control computer 610 
contains a central processing unit (CPU) 612 and a data memory 614. The data memory 614 stores 
tables 615-618. 

20 In FIG. 2 two subscribers each have multiple tdephone lines instaUed. A Subscriber A has a 

voice line, 502, and a tdefex line, 504. A Subscriber B has a voice line, 602 and a tdefax line, 604. 
AU of tfie particular subscriber's lines need not appear at a single CO switch, as is shown in FIG. 2, 
but may appear at many different central offices tiiroughout the PSTN. Software required for tiie 
embodiment of tiie invention are shown as resident in tiie two central offices and tiie SCP 800. 

25 Property codes include one or more FP codes. FP codes may be entered into data lists in 

various ways, some of tiiese involving tiie human user of tiie line. Table 5 ilhistrates several example 
FP codes which can be entered by tiie user of tiie line. This example shows FP codes in a form which 
can be entered from a tdephone dial and which are tiierefore designed to begin widi tiie symbols ♦2- 
(tiieycouldequallyweUbeginwitii*3-, because ♦2 and *3 are not presentiy assigned for existing so- 

30 called vertical service codes in tiie numbering plan oftiieNortii American PSTN. As is wdl known 
in tiie art, tiie two digit sequence "1 1" may be substitoted for when dialing from a rotary dial 
telephone. Any entry codes which are compatible witii tiie national numbering and dialing plans of 
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a specific national PSTN may be used for this purpose, and need not be the precise codes and vahies 
shown in Table 5. Additional fimctional properties may be defined in the fixture, and some or all of 
the codes shown in Table 5 may be omitted in an embodiment. 

FP codes can also be entered and modified by the user tiirough the medium of a data terminal 
5 and data communication link to the relevant data Usts, wMch can be accessed via data modem, 
Internet access, and many other means wdl known in the art. A so-caUed graphic user intwfece 
(GUI) in coqunction with said data terminal is beneficial to continually display tiie current status of 
FP code entries and their impUcations. By use of such data tominal and/or GUI tiie entry of FP codes 
can be made more convenient and less susceptible to human error. Furthermore, tiie representation 
10 of eadi FP need not be restricted to numeric codes, but instead descriptive names and/or graphic 
symbols or icons may be used. Whetiier using diali GUI or otiier fi3rms of entry, tiie user can also 
be prompted by synthesized speech confirming and/or prompting announcements whfle entering FP 
codes. 

For clarity of explanation, we use ttie same representation of these codes internally and in 
15 Tables. The internal form of tiie FP codes need not be tiie same as tiie external or aitry fijrm 
fflustrated in Table 5. The use of tiie asterisk (♦) and tiie succeeding digit 2 in tiiese tables is also 
done for clarity of reading, and would not be used in actual internal codes. Thus, the presrat 
invention is not limited to the Nortii American PSTN. The lengtii of each FP code is also not limited, 
altiiough only certain short codes are illustrated here. Therefore, tiiae is no inherent limit on tiie 


2 0 quantity of FP codes which can be defined in the fiiture. 



User-Assigned FP code and 

Significance or Category 

Comment 






♦2 

Substitute preset temporary 

Used only on per call 



FPs 

basis. 


*2200q. .q: Primary Language 

Human Language capability 

Primary language 

25 

♦2233: French 

code. Individual codes are 

designated by 


♦2234: European Spanish 

taken from mt^mationai 

♦2200q..q, used for 


♦22413: Swiss German 

coimtry code of nation or 

internal recorded 


♦2244: English 

region where that language 

announcements or the 


♦2249: German 

is predominant. Certain 

like. 

30 

♦2252: Mexican Spanish 

ambiguous codes (1, 41, 



♦2203: Esperanto 

etc.) are not permissible. 
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♦23 

?ax machine Group 3 or 

isTCtensions zjj tor ksj 


Group 4 

only, ^234 for G4 only, 



etc. 

♦24 General Modem 

Data Modem and 

xixtensions lor specmc 


telecommunications device 

data rates and protocols 


tor tne aeai. 

tTiiiv Ha iicpH 
uuty udvu 

AHmitii^mtinn 

rirganirntirinfil nr 

Many extensions for 

ZjJ. ivcpwr/waiTaiiiy 

Denartmental Activitv Code 

oth^ departments and 

rersunnei 


for specific industries 



may be defined. 

veniy empioyuicm 



Z^J. rinallClal 



♦2552: Accounts Receivable 



and Billing Inquiries 



♦2553: Accounts Payable 



♦2582: Purchasing 



♦2583: Sales 



^Zoz: oeiecuve answer lusij 

Ar/v»«« Pnntrnl* Particularlv 

Passcode access 

*2o3: oeiecuve cau lorwara lusi 

wncu ctUo wci uoCJi |ia.jo 

requires the caller to 

wiin aisiinci largei nuniDcr lor 

fVir mnnfTt timp ^ a*i in 

present a passcode to 

each] 

cplliilar/PCS'^ or does not 

gain access. 

*zM. asscoae access icoae 

wtcVi tn r^f*^iv^ call^ from flil 


USIJ 

callers Passcode has 


zooA. transier aner a. nngs 

r*rtiTm1i^mpntflrv ^ifmiflc&nC6 

WUlliUiClUCillCll jr Dl^l 11 1 1 wmxwv 


♦267: Connect to previous 

for origination and 


subscriber (similar to Automatic 

destination entries. 


Intercept Service) 



♦268N. . .N: Call forward all. 



♦260: Selective block flistl 
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*272: Human Assistant 
♦273: Answer Machine 
*274: CeUular/PCS line 
♦275: Radio Paper line 

Non-primary Lines 


♦282: Child(ren)*s line 
♦2822: Oldest Child 
♦2823: Second Child, etc. 
♦283: Spouse: wife 
♦284: Spouse: husband 
♦285: Male grandparent 

Family Relationships 


♦292: Dest Inputs Follow 
♦293: Orig Inputs Follow 
♦294: Read back FP code status 
♦295: Clear all FP codes 
♦296: Cancel last FP entry 
♦297: Negate next FP entry. 
♦298: Cancel next FP entry. 

FP input help. Pre-inputs 
made before using ^292 or 
♦293 are understood to apply 
to both origination and 
destination. 

FP code status read 
back is synthesized 
speech in designated 
primary human 
language. Negate 
example: ^297^273= 
"Don*t connect me to 
answering machines." 
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♦202: Retain all pre-input 
backgroxmd FP codes vAien 
using a per-call FP entry. If 
negated, temporarily ignore all 
pre-input codes, using only FP 
codes entered per-call. 
♦203: Connect if any FP codes 
match, rather than all. 
♦204q. . .q: Set calendar/ clock/ 
day-of-weeky etc. time intervals 
for validity of specific FP code 
sets, via parameters q. . . q- 
♦205: Upon per-call origination 
FP code entry, suspend only 
those pre-input FP codes which 
are non-compatible. 
♦208 Prefix for preset per-call 
FP group used with a *2 
♦209 Indicates following 
dialable DN is entered but not 
dialed 


Control of alternative logical 
choices. Compatibility 
tables and origin-destination 
conflict rules also apply to 
matching operations. Notice 
that ^297 prefix negates 
such orders. 

FP entry help to structure 
groups of entered FPs. 


Permits user control of 
imperfect matches, 
handling of busy lines, 
etc. Origination and/or 
destination may govern 
in various cases when in 
conflict. Time interval 
settings allow 
automatic use of 
different pre- 
determined FP code 
sets at certain times of 
day, on certain days of 
the week, etc. 


Table 5: Examples of User-assigned FP Codes 

In addition to the FP codes which are under the control of the user and illustrated in Table 
5, farther FP codes may be used, under the control of the network administrator only. Table 6 shows 
a few proposed FP codes of this type. The numeric value of these administrator-assigned FP codes 
need not begin with ♦2- because they are not user-entered fi-om a dial and are not visible to nor under 
control of the user. 


Administration- 

Significance 

Comment 

Assigned FP code 



and associated data 



value. 
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60: 

Destination: DN not in 
service. 

Network can play 
infisrmative recording in 
primary language of 
originator. 

70:q...q 

Destination: This explicit DN 
is no longer active at nominal 
switching node. Its pseudo- 
number isq...q 

Similar Result to Local 
Number Portability. 

80: N...N 

Destination: The DN of this 
line was formerly used by a 
subscriber whose current DN 
isN...N 

Similar to Automatic 
Intercept Service (AIS). 

90 

Origination: This line is 
authorized to originate 
emergency traffic. 

Used only for selected 
govenmiental or 
emerRencv services. 

91 

Destination: traffic to this line 
is presently restricted due to a 
traiporary local emergency. 

Network can play an 
informative recording to 
explain the situation and 
prevent continual retries. 


Table 6 


The network administration may also automatically set certain user-controlled FP codes at 
installation time, if so desired For example, a defeult human language code may be set by the 
administrator for cwtain areas so that the customo: who does not like technology or does not wish 
to enter the FP codes of this invention may nonethdess gain the advantages thereof It should also 
be understood by those skiUed in the art that some FP codes such as *2 or •292 or »293 are not 
transmitted over the networic 

When a call is originated, as will be explained in more detail below, the caU pn>cesfflng 
message to establish the caU, a modified lAM message in S7, Tvill comprise the appropriate 
origination FP codes. These origination FP codes are analyzed by the software controlled comrol 
computer associated with the destination FP translation process, to compare with the destination FP 
codes for each destination point having that particular explidt DN. 

When there is only one destination line installed with the rdevant explidt DN. the objective 
of the FP analysis process is to proceed to ring that line only whwe there is an appropriate match of 
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the relevant FP codes. When there is not, the line should not ring and an appropriate recorded 
announcement may be played to the originating line, in the originator's primary language or by a 
signal compatible with the origmation point terminal equipment, to explain the reason. This wiU have 
the beneficial effect of neither producing a connection path though the network nor using further 
network resources when no compatible destination line is in place. Further detaUs on the process of 
matdiing the FP codes are given below. 

When a pKirality of destination lines are in service with the same ejqilidt DN, the objective 
of the process is to find the first un-engaged destination point among said phjrality of destination 
points which has matching relevant FP codes and then to ring or otherwise cause alerting status of 
that DP and estddish a network path connection if it answers. If there is no DP, among said phjraKty 
of DPs, with conqwtible FP code(s), the handling should be as described for no match in the previous 
par^raph for a single DP. If there are muWple DPs with matching FP codes, the precise dioioe of 
DP among said multiple DPs with matching FP codes may be made by means of sequential hunting 
(also known as "roU-over" or "group hunting") by examining the raukiple DPs with matdiing FP 
codes in a predetomined order, and then uang the first non-busy DP as the particular destination. 
If all said multiple DPs with matching FP codes are busy or otherwise unable to recave a connection, 
the attempted call may be treated in the traditional manner of a busy status . 

When there are a plurality of OPs or a plurality of DPs which bear the identical explidt DN 
and FP code(s), and are thus otherwise ambiguous, a finther data value, described as the transaction 
indicator code, may be cony)rised in the rdevant mess^es in the network, one such transaction 
mdicator code for each end which has a phirality of potentiaUy otiierwise ambiguous end points. The 
transaction indicator has the fimction of preventing ambiguity of identification of die propw pMcal 
end point in cases where sudi network features as call trace or call completion to busy subsaiber 
(CCBS) is used. 

The transaction indicators, in one embodiment, may be assigned in the chronolo^cal orde- 
in which destination points are installed or placed into service, drawing tiie transaction indicator 
codes witiiout dupUcation fix)m the pool of numbers 1, 2, 3, 4, etc. One could also assign a 
transaction indicator to each relevant end point in a group dynamically as a connection setup process 
b^ins to affect die DP, drawing tiie transaction indicator codes witiiout di^lication firom a pool of 
numbers 1, 2, . . .M, (where M is tiie number of potentially otinawise ambiguous aid points in said 
group already installed at die relevant switching node), and tiien returning each such transaction 
indicator code value to said pool dynamically as each such connection or CCBS state ends. 
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In preparation for operation, the administration and/or the user enters) FP codes relevant to 
telephone lines connected to the telephones 502, 506, 602 and 606, and for ftx machines 504 and 
604. The administration and user iiq)ut software has appropriate data access to both data tables via 
data communication means akeady well known in the art. The user lifts the handset, and, upon 
hearing a dial tone, enters the desired FP codes in the appropriate sequential ordw, and then hangs 
up. Once the subscriber and administrator has/have entered the appropriate origination and 
destination FP codes, the codes which are relevant to origination are stored in table 5 1 5 for switch 
500 and table 6 1 5 for switch 600, and the codes which are relevant to destination are stored m table 
515. The input entry and storage of said codes are controlled by processors 512, 612 and 810, by 
means which are well known to those skilled in the art. The transfer of destination related FP codes 
from control computers 510 and 610 to control computer 810 and disk 805 will utilize ne\^y defined 
but straightforward S7 message formats, by means well known in the art. The transfer of FP codes 
from control computer 510 to data table 515 and from control computer 610 to data table 615 is 
likewise well known in the art. 

In operation, a user lifts the first telephone handset 502 and the first line module 532 detects 
that its assigned point has been activated. By means and method weU known in the art, the user 
handset 502 is connected to an internal dial tone generator (not shown), and the user dials the explidt 
DN 1 214 765 4321 ofthe desired destination point, which is a second destination telephone set 602. 
Take note that the ftx machine 604 connected to the second CO switch 600 also has this same 
explicit DN as well. 

Upon completion ofthe dialing, control processor 510 of the originating switch 500 utilizes 
table 5 1 5 to obtain the data values needed for setup of a connection path through the network. Part 
ofthe contents of table 515 from FIG. 2 are ilhistrated in Table 7. 


ILAN 

IN/OUT of 

explicit DN (last 4 

FP originatioD code(s) 


service 

decimal digits) 


19317 

1 

8114 

•220044*282 

19318 

1 

5678 

*23 

19319 

1 

4987 

♦220044*2252*255 

19320 

0 



19321 

1 

5678 

•220044 


Table 7 


Table 7 discloses that ELAN 19321 corresponds to the first (originating) telephone 502, that 
it is in service, that it has be«ai assigned explicit DN 1 972 234 5678, and its FP code indicates that 
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h is a voice line with EngUsh as the principal (and only) language. ILAN 19318 corresponds to the 
fex machine 504 of the originating switch 500. It also has the same explicit DN 1 972 234 5678, but 
its FP code indicates that it is a fax machine. ILAN 193 19 corresponds to the remaining telephone 
506 connected to originating switch 500. It has explicit DN 1 972 234 4987, and is a voice line with 
5 English as the principal language, but will also use the Mexican Spanish language, and desires to 
reach the financial department of any destination. ILAN 19317 corresponds to another telephone not 
illustrated in FIG. 2. which is assigned explicit DN 1 972 233 8114, has EngUsh as its principal 
language,andwishestoreachachild'slineatadestination. ILAN 19320 is not in service at this time. 
Table 7 is simplified in several ways for clarity of exposition. Many PSTN CO switdies are 
1 0 large enough to have 30,000 telephone Unes or even more, and would thus be assigned two additional 
CO codes, such as 233 and 235 in addition to 234. In such a hirge switch. Table 7 would use the last 
5 (or more) rather than the last 4 decimal digits of the expHdt DN to unambiguously identify each 
line. In a switch wherein only a limited number of tdqphone lines have the special FP codes of the 
present invention methods could be applied to optimize data structures to avoid wasted memory 
1 5 space corresponding to "empty" FP spaces, and are also applicable to a preferred embodiment of the 
present invention even though not iUustrated expUdtly in Table 7. For example, the column 
corresponding to the FP values in Table 7 could be replaced by a "column" which carries a binary 
number pomter. This pointer would be set to the special value 0 for "rows" which have no assigned 
FP values. A non-zero pointer value would be entered if FP values are assigned to the telephone line 
2 0 corresponding to that particular row. Such a non-zero pointer is the "index" of a separate table 
comprised of FP vahies (not shown). At a later phase of installation, when the majority of telephone 
lines have FP codes assigned, the structure of the table can then be changed to the form represented 
in Table 7, with all the origination FP information appearing in the same table as the DN dipts. 

At this point in the operation of the invention, the origination control processor 510 has 
25 available within it the dialed expUcit DN of the desired destination 1 214 765 4321, the explicit DN 
of the origination line 1 972 234 5678, and also the FP code '220044 of the origination line. The 
origination control processor 510 then makes up a modified initial address message (lAM) 
comprising these data elements and a transaction identifier code, which LVM message is transmitted 
via data link 801 to the SCP 800. The lAM is here described as modified because an message 
30 comprising the destination exptidt DN and the origination DN, without the novel data elements 
taught m the present invention, is akeady weU known to those skilled in the art and used in S7 
signaling to begin the connection setup process. Upon receipt of said modified lAM message, the 
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processor 810 in the SCP 800 examines the internal translation data table 815, vMch is represented 
in part in Table 8. This table is novel due to the presence of FP codes and pseudo numbers and does 
not exist in the prior art. 


ExolidtD^ 

Destination FP Codecs) 

Destinatinn Pseud<j>-Number 

1 214 765 4320 

♦23*2583 

1 214 765 8h24 

1 214 765 4321 

♦220044 

1 214 765 4321 

1 214 765 4321 

♦23 

1 214 765 lt27 

1 214 765 4321 

♦275 

1 817 6hl 2r5t 

1 214 765 4322 

(none) 

1 214 765 4322 


Tables 


The SCP control computer 8 1 0 examines the entries in table 8 1 5 whidi have the explicit DN 
1 214 765 4321 . The representation of a part of table 815 in Table 8 discloses that there are three 
such "row" CTtries. Said control computer then examines the FP codes for each such row, and 
compares them with the FP code *220044 which is conq)rised in said lAM message, and finds a 
match for the first of the three such entries. The SCP control computer 810 then makes up an S7 
message whidi is returned to the origination contnrf conqniter 510 via data link 801 . This message 
comprises the psaido-number 1 214 765 4321, taken fi-om the appropriate row entry of table 815, 
as well as other data elements compriang the input lAM message, and some other data donents as 
wdl. (The letter symbols h, r , and t which occur in other pseudo-number entries are explained 
bdow.) This process of returning a different value in the format of a DN is known as a global title 
translation, because in general a different and distmct number vahie in the format of a DN is returned 
as a result. In this particular example, the vahie returned is the same as the explidt DN given as an 
input component, but a later example will be distinrt. Further details of the process and examination 
of the matching FP codes are also described below. 

Aftw-thus receiving the translated pseudo-number DN, the origination control processor 510 
then produces a new lAM message, which contains the thus translated pseudo-number. This new 
lAM message is sort to the control processor 610 in the destination switch 600 via data link 900. In 
most large PSTN systems, a direct data link would not usually exist brtwem all possible origination 
and destination switches, so numerous data switchmg nodes called signal transfer points (STPs), 
performing the fimctions of a so-called packet data switch, are provided for the data links, ahhough 
not illustrated here. Following receipt of tWs second lAM message at the control processor 610 of 
the destination switdi 600, a fiirther exchange of messages take place between the two switdies 500 
and 600, whidi are well known to those skilled in the art and are well documented. 
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The resuk of these message transactions is that a channd for telephone traffic is set up 
between origination switch 500 and destination switch 600 via trunk 543. Furthermore, once the 
destinationpoint answers, the connection established in the destination switch 600 carries the chami^ 

from trunk 543, via the internal switching matrix 640 to the line module 632 and the appropriate 
destination telephone set 602. This connection is established because destination control processor 
610usestable517to determine the corrortlLANfortheincomingpseudo-number 1 2147654321. 

A portion of table 5 1 7 is represented by Table 9. 

In most large PSTN systems, a direct trunk link would not exist brtween aU possible 
origination and destination switches, so num«x)us transit trunk switching nodes are provided for the 
trunk links. Although not illustrated here. These switches are directiy or indirecdy controUed by tiie 
aforementioned S7 caD processing messages in a manner which is well known to those skilled in the 
art, and tbsk presence and activity is the technical basis of tiie long-distance telephone switdring 
capability of tiie PSTN. 


Pseudo-number 

IN/OUT 

ILAN 

Comment: 





lt27 

1 

013764 

&c604 




several rows omitted 

4321 

1 

013763 

tdeohone 602 

4322 

1 

026173 





several rows omitted 

8h24 

1 

013762 

tdephone 606 

gh25 

1 

013764 

anotho- pn uses same fax line 




several rows omitted 


Table 9 


The row from Table 8 which is rdevant to the connection described in the previous 
paragraphs is the row having pseudo-number 4321 and ILAN 013763. The destination control 
processor 610 wiU ring the desired destination line 602 having ILAN 013763 (if it is not already 
busy), and when the user of that line answers the destination telephone 602, a connection will be 
estabUshed tiirough tiie destination switching matrix 640 between trunk 703 and line module 632 
leading to the destination telephone 602. 

One benefit of tiie present invention is visible when tiw originator makes a call from tiie 
origination fix machine 504 at tiie origination switch 500. In tins case, a sequence of events occurs 
which is similar to tiiat just described, but witii tiie following significant distinctions. When tiie 
originator uses tiie first (origination) fax machine 504 to dial tiie same destination DN used in tiie 
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previous example, namely 1 214 765 4321, the origmation control processor 510 sends a modified 
first lAM message to the SCP 800, but the FP code content of the modified lAM message in this 
instance differs from the first modified lAM message content in the previous example. In the present 
example, the FP code is •23, which comes from row DLAN 19318 of Table 7. The transaction 
indicator (not shown) will, in general, be different from the previous example as weU. Due to the 
different FP code value, when a translation is performed by the SCP 800, the result of the translation 
win be the pseudo-number vahie 214 765 lt27, arising from the "row" in Table 3 having that 
particular value in the pseudo-number "column." An appropriate message is then returned to 
origination processor 510 comprising within it the thus translated vahie 1 214 765 lt27, \irfiidi, as 
previously indicated, is really "translated" in this example and not merely equal to the input ejq)licit 
DN . The origination control processor 510 now sends a second modified lAM message to 
destination switch control processor 610 using data link 900. In this instance, due to the distinct 
pseudo-number 1 214 765 lt27, the destination control processor 610 will ultimately establish a 
connection to line module 634 having ILAN 013764, and thus to destination fiix machine 604. 
Triskadecimal Pseudo-Numbers 

It will thus be clear to one skilled in the art how two or more destination tdephone lines may 
have tiie identical expBdt DN 1 214 765 4321, but nonetiieless, originators who dial this same 
explicit DNfiomdistinct origination points, having different predetermined originationFP codes, will 
each be connected to the respective correct distinct networit destination point(s). To fiirther clarify 
tiie explanation, we now explain tiie significance and use of tiie letter symbols t, h and r in the 
pseudo-numbers, and certain other significant aspects of die various preferred embodimems. 

When a DN is transmitted in the appropriate infonnation demem data field of a prior art C7 
message, each decimal digit of the dialed number is expressed as a so-called binary coded decimal 
(BCD) four-bit code. The telephone industry standard BCD codes are shown in Table9. 
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4-bit Binaiy-Coded- 

Significance of corresponding BCD value in S7 signaling 

0000 

dieitO 

0001 


0010 

dijdt2 

0011 


0100 


0101 


0110 


0111 

dipt? 

1000 

ditotS 

1001 

digit 9 

1010 

Not assiKned (ten: here called t) 

1011 

"eleven", or dial button * 

1100 

"twdve", or dial button # 

1101 

Not assigned (thirteen: here called h) 

1110 

Not assigned (fourteen: here called r) 

1111 

Does not r^resent a digit. Used only as the "end of digit 
string" indicator 


Table 9. S7 BCD Codes 


Table 9 indicates that three of the BCD codes are ftwbidden or not assigned in the prior art. 
In the particular preferred embodiment of the present invention just now given, these three codes are 
instead used and are arbitrarily assigned the three letter symbols t, h and r as indicated in the table, 
to form one of the types of pseudo-numbers. This type of pseudo-number is convenient for mitial 
implementation of the invention because it can make use of the same information elemeiit used in the 
prior S7 art for the ti-aditional DN, having the same length and structure, with the exception that 
some of the digits can be the previously fori)idden four-bit BCD codes t, h or r. One may describe 
this as a triskadecimal number form of the DN, where the word triskadecimal describes a radfac 13 
number. When such numbers are expressed digit by digit using a four-bit BCD code for each digit, 
it is only necessary to define their relative order for tiie purpose of property ordering tiie entries in 
a consecutive list. It is logical, but actually arbitrary, to establish the order t < h < r for this purpose. 
Some otiier order is equaUy preferable for purposes of this invention. It is also logical, but equally 
arbitrary for purposes of ordering tiie list, to order the traditional decimal digits as 
0<1<2<3<4<5<6<7<8<9 with < t<h<r following. 
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At a later time, the network can evolve from the use of triskadecimal numbers to the use of 
one or more of the aforementioned types of pseudo-numbers so as to have greater flexibility and 
more DP capacity associated with each switching node. When a data list such as table 5 1 7 must be 
constructed in data memory in a consecutive order described by a binary index corresponding to a 
triskadecimal index number (and corresponding to the pseudo-number column of Table 9), without 
gaps in the consecutive entries, then an ahemative mapping of the triskadecimal numbers onto the 
binary numbers is desirable to prevent such gaps of wasted or unused memoiy. Using the same 
(arbitrary) order of the three letter symbols described in the previous paragraph, we then establish 
the consecutive mapping for the three letter symbols: t= decimal 10; h= decimal 1 1; i= decimal 12 
andthetendecimaldigitsintheirtraditionalvahies. Consider a four digh triskadecimal number. The 
translation between the triskadecimal digit representation and the consecutive binary or decimal 
representation of the same number is then expressed by the algebraic formula: 

CB = d3»(13)' + d,«(13)' + d3«(13)' + do«(13)'' 
where CB is the consecutive binary or decimal translation of the triskadecimal value, dj through do 
represent the four triskadecimal digits in decreasing significance order, or left to right order as 
conventionally written, (13) is the decimal number thirteen, and superscript numbers represent usual 
exponents, that is the third, second, first and zero-th power. A smaU portion of the list of 4-digit 
triskadecimal numbers and the decimal equivalent of thebinary translation ofthese numbers is shown 
in Table 10. 


Four-digit triska- 

CB, the Dedmal representation of 
consecutive binary mapped value 

0rr9 

2193 

Orrt 

2194 

Onh 

2195 

Orrr 

2196 

1000 

2197 (= 13*) 

1001 

2198 

1002 

2199 


Table 10 

It is convenient but purely coincidental that the largest 4-digit triskadecimal number, rnr, is 
equal to decimal 28,560, which is close to the actual traditional physical line capacity of many CO 
switches, namely decimal 30,000. Therefore if desired it is both feasible and convenient to install up 
to 28,561 distinct telephone lines in a CO switch of such capacity, using only one CO code and the 
standard 7-digit decimal North American Numbering Plan, and yet assign a distinct identity to each 
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line, provided that 18,561 of these 28561 lines have distinct FP codes and each one of these shares 

an expUcit deamal DN with others. If triskadecimal CO codes are used, then extra CO switch 

capacity can likewise be added to the network by assigning such non-decimal CO codes to such extra 

switches, which appear as "phantom" network switch nodes. DPs on such phantom switches can 

5 only be reached by dialing a related expUcit decimal DN for another switch node and utilizing the 

translation process of the present invention. 

Multiple Lines* Same DN 
Multiple DNs, Same Line 
Some Lines with Same DN on Different Switches 

1 0 Furthermore, certain line appearances in a switch need not share the same dedmai CO code 

used by the explicit decimal DNs residem on that same switch. An example of this can be seen in 
Table 8. The row having pseudo-number 1 817 6hl 2r5t is in a switch with anon-decimal CO code 
6hl and inadiflferent area code, although its expUdtDNisl 214 765 4321.FP code •275 indicates 

that it is a raiUo pager Une. It is conveniem to instaU p^er lines on such a phantom switdi. 
15 Origination caUers who wish to reach the radio pager of the person having expUcit DN 1 214 765 
4321 can do so in more than one way. First, such an origination caller can set an origination FP code 
♦275 (ddier permanently or on a per-caD basis, explamed bdow) and then dial 1 2 14 765 4321 This 
first method is compatible with the aforementioned FP code in Table 7. 

The second method does not require the origination caller to take any steps other than dialing 
20 1 214 7655 4321, but it does require the user of these destination lines to set up FP codes to cause 
a transfer on ring-no-answer from the nonunal primary Une to the radio pager Une. Table 10 is a 
modified version of Table 3 showing the appropriate code changes on the Une with pseudo-number 
1 214 765 4321 . The code *2663275 indicates that a caD transfer wiU occur afto: 3 rings, and the 
di^ts 275 thwein indicate that the transfer target is the pager Une. 
25 Again there are several alternative embodiments of the basic process to control the caU 

deUvery. In one alternative, the relevant FP codes for both the voice Une and the pager Une can be 
passed to the nominal voice destination switch 600 along with the translated pseudo-number.and that 

switch 600 can then initiate the transfer via a fartiier global title translation and exchange of messages 
between SCP 800 and tiie origination switch 500, by a sequence of events weU known in the art and 
30 named "crank back." A crank back route setup in telephone jargon involves a tentative call 
processing connection to a temporary intermediate destination, foUowed by a retraction of the call 
and a second caU setup to a different destination due to signals which indicate that the first 
destination is not iq)propriate. 
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1 214 765 4320 

•23*2583 

1214 765 8h24 

1 214 765 4321 

♦220044, ^2663275 

1 214 765 4321 

1 214 765 4321 

♦23 

1 214 765 lt27 

1 214 765 4321 

♦275 

1 817 6hl 2r5t 

1 214 765 4322 

(none) 

1 214765 4322 


Table 10 

As another alternative, the destination switch 600 can use conventional caU forwarding to 
pass the payload channel from the origination caUer on origination switch 500, for example, into 
switch 600 via trunk 543, and then out of switch 600 via, for example, trunk 702, towards the 
destination swrtch having area code and CO code 817 6hl, which is uhimate destination switch not 
shown on FIG. 2. 

In yet another alternative, the crank back process can also be initiated due to a time-out 
message from the destination switch 600 to the SCP 800, by means of a newly defined S7 message 
designed for tiiis purpose. This alternative only requires the SCP to pass the FP data regarding tiie 
voice line to nommal destination switch 600, since this destination switch 600 does not need to 
communicate direcdy witii tiie origination switch 500 in this altanative embodiment. 

In addition to supporting multiple DPs with the same explicit DN, the present invention also 
supports muhiple DNs for a single DP. Table 9 shows two distinct rows which both have tiie ILAN 
vahie 013764. The two relevant lines have dififercnt pseudo-numbers, and if we could look at the 
corresponding entries (not shown) in table 815 we would likely find that there are different expUcit 
DNs involved in these two pseudo-numbers, altiiough we should find tiiat both such pseudo-numbers 
are assigned to entries which have a ^23 FP code indicating a fax machine. In this case, two or more 
different people can share tiie same fia machine, which is a very desirable way to avoid botii number 
exhaustion and also to avoid installing more lines and more fex machines tiian is required by tiie 
amount of fex traffic. If there is more traffic tirnn one fax machine can handle, additional 6x lines 
may be installed in a so-called hunt group. 
Use with Shared Line, Distinctive Ringing, Digit SpiD-Forward 

The concept of tfie present invention also appUes to tiie particular embodiment of a phirality 
of expUcit DNs corresponding to tiie same ILAN and physical line, but witii distinctive ringing 
cadences (or in general distinctive alerting, in tiie sense of distinctive number codes used in ISDN 
or PCS alerting messages). The present invention can be embodied in an implementation in which 
several pseudo-numbers describe tiie same ILAN and physical subscriber line appearance, but which 
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likewise are distinguished by means of distinctive ringing or the like. The present invention can be 
embodied in an implementation in which the internal destination is designated by so-caUed "spill 
forward" digits from the PSTN to the destination equipment. Such digits are typicaUy represented 
by DTMF tones or by diptally coded agnais. 
5 FP Matching Process 

With regard to proper matching of origination and destination FP codes, which occurs in SCP 
800 in the preferred embodiment, certain properties of the matching algorithm are desirable for 
optimumuserconvenience. The actual matching algorithm in a particular embodiment of the present 
invention may differ from the algorithm proposed here without departmg from the scope and spirit 
1 0 of the present invendoa Certain portions of the matching process may alternatively utilize serial or 
parallel and substantiaUy simultaneous computation steps. One preferred embodiment of amatching 
algorithm is as foUows: First, for each DP examined, the quantity of FP codes comprised in the 
message from tiie OP is compared to tiie quantity of FP codes comprised in the destination list for 
each DP examined, and the smaller set of such codes is identified. 
1 5 Second, certain FP codes which are in a special form having a significance not essential to 

issues of compatibility are then translated, for purposes of the matching algorithm only, into an 
equivalent FP code which has a fom suitable for matching. One example of this is tiie code 
♦220044, which indicates tiiat English (44) is the principal language. This particular code would be 
replaced by *2244 for purposes of matching, since the principal status of EngUsh in tiiis case is 
2 0 immaterial to tiie matching process, altiiough it is significant to selection of tiie correct primary 
language for playing a recorded voice announcement. Third, tiien a code by code comparison is 
made for each code in the said smaHer set of codes, against aU tiie codes in tfie opposite or larger set 
of codes. 

When performing tiiis comparison, certain FP codes may be physically compatible widi each 
25 other, even tiiough tiiey are numerically distinct. This can occur in cases of human language, 
technical end equipment and otiier contexts. In a technical context, aU presentiy available G4 fax 
machines are also backward compatible witii G3 fex machines, so tiie FP codes for botii should be 
considered to be compatible until and unless some change in tiie characteristics of available fex 
machines occurs. Ifmfiiture some G4 machines are not G3 compatible, tiien tiie end point witii such 
30 equipment must be appropriately indicated witii oiJy tiie FP code •234, while tiie ends witii 6x 
machines compatible witii botii standards can be indicated with botii codes '233 and *234. In such 
cases a more general metiiod which does not require tiie end user to be aware of and enter all such 
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codes, is the use of a compatibility translation process during the said third step of the matching 
algorithm. This process may be described by a pre-determined compatibiUty translation table, but 
even when described in a table for purposes of documentation, the actual internal process may not 
involve table look up. An example of such a compatibiUty table is illustrated as Table II for the 
limited list of human languages previously given. An intersection of a row and column having the 
notation OK indicates compatibility, whUe a bhmk mdicates no compatibility. Note that European 
Spanish and Mexican Spanish are compatible with each other (although they are different dialects of 
the Spanish language), while Swiss Geiman is a dialect which is not mutuaUy comprehensible by 
speakers of ordinary German. Of course, an educated native of the German-speaking area of 
Switzerland learns to speak ordinary German in school and would therefore enter both FP codes for 
his or her telephone Bne. However, a small number of Swiss German speakers (for example, on a line 
used only by a small chUd) may have no facility with ordinary German. Although this sample 
compatibility table is symmetrical about the main diagonal, there are situations involving types of 
compatibility where the two oflf-diagonal entries for corresponding pairs will m both be the same. 
Therefore, in general, non symmetrical off-diagonal terms need not be idoiticaL 



♦223 

3: 

Fren 
ch 

•2234: 

Europ 

ean 

Spanis 

h 

•22413: 

Swiss 

Gorman 

•224 

4: 

Ei^ 
sh 

•2249 

Germ 
an 

•2252: 
Mexica 
n 

Spanish 

•2203: 

Espoant 

o 

♦2233: 
French 

OK 







♦2234: 

European 

Spanish 


OK 




OK 


*22413. 

Swiss 

German 



OK 





*2244: 
English 




OK 




♦2249: 





OK 



*2252: 

Mexican 

Spanish 


OK 




OK 


*2203: 
Esperanto 







OK 


Table 11 
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Note that certain FP codes require the testing of yet other data elements or sub-elements. 
For example, destination FP codes '262 or *263 require that the origination expttcit DN match up 
with one entry on a pre-deterniined destination list. Destination code '260 requires, to the contrary, 
that the origination expUcit DN ngl match with any entry on a pre-determined rqect Bst . Destination 
5 FP code »264 requires that a pass code data element comprised in the origination S7 message nwtch 
up with an entry on a pre determined destination Ust. This FP code permits an originator who is 
originating a caU fiom an OP other than the normal OP to emer a pass code by means of the symbol 
sequajce ♦264q...q, and thus provide identification and authentication to estabHsh a connection 
securely when calling from an origination telephone line whose expUcit DN is not predetermined, 
10 such as a public coin tdephone. 

If the authentication is not valid, the call may be rejected (according to the particular 
embodiment) with an optional appropriate recorded announcement or message for the originator, 
regardless of the other FP code matching results. 

The fourth step in the matchmg algorithm is, in the defiuilt case, to declare a match if aU of 
15 the FP codes in said smaller set have a matching code in said larger set. This is the conclusion of the 
defiaih matching algorithm. However, in addition to the defeuhofdedaring a match only for the 
case in which aU the FP codes in the smaUer set each match a corresponding code in the larger set, 
certain alternate choices may be made in the preferred embodiment, according to preferences 
expressed by the origination and/or destination presence of FP code '203. This code indicates that 
20 the user wants to declare a match in step 4 if there is/are one or more FP codes which match between 
origination and destination FP codes. 1^ among tiie origination and destination FP codes, the 
origination FP codes comprise *203 although this code does not appear among the destination FP 
codes, the preferred embodiment is to allow tiie change from the defeult (match all) to the special 
case (match at least one). However, an embodiment which uses a different resolution of this conflict 
25 of code *23 does not depart from the spirit and scope of the present invraition. 

When there are a phiraUty of DPs which have the identical expUcit DN and FP code(s), a 
particular DP among said plurahty of DPs may be chosen by one or more of the foUowing alternative 
methods, first, because a specific destination transaction indicator data element in the origination 
message specifies that particular DP; second, because the first matching DP is a busy destination and 
30 the aforementioned sequential hunting process finds another DP within said plurality ofDPs by means 
of a sequential search in the SCP 800; third, because the first matching DP is a busy destination and 
the aforementioned sequential hunting process finds anotherDPwidiinsaidpluraUtyofDPsby means 
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of a sequential search in the destination switch node (such as switch 600). The second 
aforementioned alternative requires that the busy or idle status of each line be conununicated from 
the destination switch 600 to the SCP 800 by means of appropriate S7 messages, so that the SCP is 
continually aware of which such lines are busy or idle. The tiiird aforementioned aheraative permits 
5 aminorvariationonthestructurcofthetransIationtablesintheSCPSOO. In this case, only one fine 
entry is required in the FP translation table 815 to represent a pluraUty of DP lines in destination 
switch 600 or other destination switches (not shown) which have the identical expUcit DN and the 
idmtical FP codes. 

The one destination pseudo-number comprised in said one line entry of table 815 is the 
10 appropriate pseudo-number which will translate into one of the pluraHty of appropriate line 
appearances in said destination switch 600. Said line appearance can, in a first sub-alternative, be 
the so-called pUot line of a sequential hunt group, or in a second sub-alternative it can be any line 
appearance within the scope of a so-caUed circle hunt. This latter alternative with either of its two 
sub-ahematives reduces the complexity of the SCP software and modifies the message traffic activity 
15 in the network. Any or aU of the ahemative embodiments described in this paragraph are within the 
scope and spirit of the presoit invention. 
Ahemative Origiiiatioii-related FP Entry 

Certain telephone lines are used for different origination purposed on different occasions. 
A further alternative preferred embodnnent of the invention inchides tiie foUowing capabiHties in 
2 0 addition to tiiose akeady recited with regard to the prior preferred embodiment. The preferred 
embodnnent of tiie following capabilities requires only tiie same types of entry and modification of 
the lAM and otiier S7 call processing messages which have been described, but at the time a call is 

made rather than in advance. 

Consideraline used primarily forvoice origination, but occasionally used forafex origination 

25 instead. To fecilitate such multiple uses of the same line, the originator may enter distinct FP code 
entries as a prefix to the expfidt DN entry. Note that entry as a suflBx or infix to the expUcit DN, or 
other forms or combmations, may be used with, or instead of, a prefix, particularly in non-North 
American numbering plans. Thus, the user would set the background FP code by lifting the handset 
for the first time on a newly instaUed telephone line, dialing for example *220044, and tiien hanging 

30 up. nris sets both the origination and destination codes to be •220044. Alternatively the user could 
Uft the handset for the first time and dial ♦293*220044, which sets the origination FP code to 
♦220044 but does not set a destination code. The background origination FP code is now set for 
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EngUsh language voice, and the user may originate all such calls by merely dialing the expUdt 7 digit 
or 1 1 digit destination DN in the customary way (or longer digit strings for calls outside of North 
America, etc.)- 

On an occaaon when the originator wishes to make a fex call to explidt DN 1 212 555 4321 
from this same line, the dial on the fiix machine would be used to dial the foUowing: *23*»1 212555 
43 2 1 , and then wait for the ringing and connection to the destination fex madiine . This wiU have the 
normal result of temporarily replacing the background origination »220044 FP code by ^23 for this 
call only. On subsequent caUs where the expficitDN is dialed, the background ♦220044 FP code wiU 
be back in place. 

Some users may have other FP codes in place which they desire to remain in place although 
certain other FP codes are changed for one caU only. Consider an originator who has previously set 
the background origination codes ♦2233 and ^255, indicating that the originator speaks the French 
language and wishes to reach a financial department. If this originator still wishes to reach a financial 
department, but wishes to make fex caU rather than a voice call, there are several alternative ways 
to do this. Only one ofthe alternative methods will be described for the sake of brevity. First, this 
user must perform an entry which sets the mode ofthe system so that aU non-compatible codes win 
be suspended when a per-caU FP entry is made, but any codes which have no compatibiUty conflicts 
with the newly entered FP codes will be retained. This mode change is done by lifting the handset, 
and upon hearing dial tone, entering ^205, and then hanging up. After doing this, when a caU to a 
fex machme with expUcit DN 1 212 555 4321 is desired, lift the handset and dial the foUowing; 
♦23^^ 1 212 555 4321, and then wait for the ringing and connection to the destination fax madime. 
This will have the normal result of temporarily replacing the background origination *220044 FP 
code by ^23 for this caU only, but leaving the ^255 code in place. In general, voice codes are 
incompatible with data modem codes, and likewiw with fex codes although other cases exist as weU. 
Departmental and fenrily relationship codes are mostly fiilly compatible with the three categories of 
voice, data, and fex. 

It is, of course, pennissibleto have in place both the ^220044 English language voice FP code 
and also the ^23 fia code as origination codes, but this wiU cause the actual call destination point to 
be governed by the FP codes in place at the destination, which may or may not achieve the result 
desired by the originator. When the originator specifically uses only non-incompatible origination 
FP code(s) on each originated call, a connection to the desired destination is more sure. Note that 
when a single line has both a voice telephone and a fex machine on it sunuhaneously, for convenience 
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in receiving both types of calls, it m feasible to set both types of FP destination codes. The line will 
then ring for both voice calls (in English) and 6x calls. In such a case, the fexmachine should 
preferably havealoudspeakerinstatted to aUowpenwnsncaiby to hear the beginni^ 
they can answer a voice call manually. When a long sequence of FP codes are needed to properly 
5 set the temporary status for a single call, and this particular sequence is used repeatedly, it may be 
'Wded"by thefoUowingsequenceof entries, lift the handset, enter *208,thenentert^^ 

of FP codes to be recorded, then hang up. After this is done, the entire sequence of FP codes may 
be invoked as a prefix *2 proceeding a dialed DN, as in this example *2**4214 7654321. It is 
anticipated that a suitable machine can be used to enter such per-caU FP codes as weU as a mmjber 

1 0 origmator. 

Alternative Destination-related FP Entry 

In addition to entry of the FP codes in advance of other activities, and in addition to entry at 
the time of caU origination, a third alternative comprising entry near the time of answering a call is 
of significance, particulariy during a transition calendar interval when only a portion of the network 

15 is fiilly equipped according to the teachings of the present invention. For various reasons, an 
incoming call may cause ringing of the 'Wg" destination point telephone line. Upon answering 
the ringing, some audible status of the telephone channel may indicate or strongly suggest that the 
call is better handled by an ahemative line. For example, a human user, upon answering.a call, may 
hear any one of the foUowing audible conditions indicating or suggesting various types of non-voice 

20 calls: first, a periodic beep indicating an originating fax machine; second, a substantially continuous 
modem tone or a hissing sound indicating a PCM modem; third, a sUence or substantial silence with 
only normal line noises, possibly indicating a modem call wherein the originating modem is awaiting 
an audible tone fi-om the answering modem. 

In any case, the foUowing capabilities constitute a forther ahemative means of entry of 

25 origination FP codes appUcable to such calls. These capabilities involve tiie same data entry steps 
and the modification of some of the lAM message data fields previously described, togetiier with a 
return of the modified lAM message to either the SCP or the origination switch as previously 
described in tiie case of crank back comiections. Akemativdy, if the destination related FP data base 
and process are accessfcle to the destination control processor (such as destination switch processor 
30 610),thetransferoftheconnectioncanbedoneviacaUforwardingdtherwidiintiiesamedestination 

switch when the ultimate destination line is wiUiin that same destination switch, or via an outgoing 
trunk when die ultimate destination is in a distinct destination switch. 
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Upon answering a call which the destination user desires to transf» or re-direct to an 
alternate destination, said destination user must first do a so-called "flash" operation in a preferred 
embodiment using existing telephone switching technology. For an analog telephone line, this 
requires operating the cradle switch (also caBed a "switch hook") for a brief time, typically between 
5 land2seconds. In an analog telephone, this disconnects the dc loop current for such a time interval 
In an ISDN or a proprietary digital telephone, the user presses an appropriate push button, which 
produces a digital message to the control processor of the switching node, via the telephone line. 
In either case, the resuk is that the incoming caU is placed on hold, and the answering user hears a 
"ftesh" dial tone. At this point, the subscriber may enter the deared FP code(s) and then hang up the 

10 telephone. The resuh is that the incoming caU is re-directed to an alternate line having the 
appropriate FP destination code, which new destination line then rings and possfljly answers. The 
result is due to either a crank back or caU forwarding switching operation with a modified lAM 
message now containing the newly entered FP codes with non-compatible FP codes removed, and 
othorwise as herein described. 

1 5 For clarity, consider the wcample of a rinpng voice line which is answered and reveals the 

periodic audible tone from an originating fax machine. The person who answers makes a cradle 
switch flash, and upon hearing the dial tone, diak '23, and then hangs up. Presuming that said voice 
line is a member of a group of lines with a shared expUdt DN and said group contains at least one 
non-busy fex line, the call will transfer to said fex line. If not, the call will stay on hold at the voice 

20 line, and said voice line will continue to ring for a predetermined time untU answered. It is 
anticipated that a suitable machine can be used to respond to audio frequency characteristics of an 
answered call and oiter such FP codes as well as a destination user. 

The present invention produces the previously described benefits and a supeior 
implementationof several services which each exist in the prior network art using existing equipment 

25 and modest software modifications. These include Automatic Interrupt Service (AIS) and Local 

Number Portability ^NP) in telephone networics. 

Preferred Embodiment in a Mail or Pared System 

An originator may address a message or a parcel to the XYZ Corporation without using a 

street address or city, or to a certain street address and dty without naming an individual or 
30 department at that destination to receive the item. The fimctional property code can be used to 

mdicate which department, division, or wMch technical compatibiEty is desired at the destination, and 

the proper symbolic networic destination needed in the network for proper delivery can be produced 
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from appropriate predetermined translation tables. For example, a repairable item may be sent to the 
XYZ Corporation, with the repair department specified by means of pre-printed indicia on the 
shipping label. No street or city is needed on this label. Translation tables in the netwoik win select 
the closest repair location of the XYZ corporation. 
5 A shipment or mailing addressed to a certam named organization, or to a specific address, 

and originating from the accounts receivable department of the shipper, can be automatically 
delivered to the accounts payable department at the proper geographical destination address as a 
resuk of the appropriate FP code. This occurs in the present invention because the accounts 
receivable department has set an origination FP code which causes the translation tables to select the 
10 accounts payable department at the destination. This destination FP code may be automatically 
entered into the network via electronic means, or by suitable indicia (such as bar code, alphanumeric 
characters, a distinctive color, or other sensible pattern) printed on the shipment label as a resuk of 
this FP code s^p. 

An item addressed to a non-accessable SA, such as a PO Box number, when carried by a 
1 5 parcel ddivery service, can Ukewise be translated into an ahemative ddiverable SA. 

The translation may occur at any one of a number of diflferent places in the transportation 
network, mchiding the origin sorting location, a transit sorting location, or tiie destination sorting 
location. The network then uses the result of said translation, an internally meaningfiil networic 
destination address, to effect the routing tiirough methods appropriate for each network. 
20 A separate data communications networic, such as but not limited to, the Internet, may be 

used to pruvide and support such translation tables and processes or other networics, such as 
tdephone or mail or pared ddivoy. 

Preferred Embodiment in a I>ata Communications Network 

In tiie Internet or an electronic mail networic, tiie originator may use a standardized FP code 

2 5 together with some fragmentary name of the destination person or organization, and tiie appropriate 
data bases in tiie networic will translate tiiis into a valid symboKc address. For example, one could 
address e-mail to "[oldest chfld of| Ignatz W. Grimsby" , where [oldest chUd of| is one example of 
an FP code in an alphabetic string form, suitable for a typewriter keyboard entry, and tiie appropriate 
predetermined translation tables will translate tiiat into a vaUd e-mail address such as 

30 ed.grimsby@mailplace.com. Similarly, one can attempt to access a worid wide web page witiiout 
knowing in advance tiie proper web page uniform resource locator (URL) code. One might enter, 
for example, "[repair department of] Bigcorp" which tiie appropriate data translation tables would 
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translate into "http: "//www.bigcorp-subsidiary-of-even-bigger- 
corp.coni/adniinistration/inanufirctuiing/rq)ajr." 

Preferred Embodiment in a Pipeline 

In a transportation network in which fluid traffic is conveyed via a pipeline or the like, the 
5 control of routing is performed by means of sensors which detect properties of the fluid in the pipe, 
such as thermal conductivity, sound velocity in the fluid, or other physical or chemical properties. 
In addition, in some pipelines in the prior art, a soUd object called a pipeline "pig" is inserted in the 
pipe as a separator between diflFerent lots of fluid which are sent sequentiaUy along the same pipe, 
and this pig can be traced by radio, magnetic or other sensors. 
1 0 Translation tables used in this case may be set up to respond to particular inherent content 

physical properties of the fluid traffic as well as identification signals provided by the PIG. The 
particular FP codes used in particular industries which use fluid networks would be established by 
agreements in the industry affected. FP codes for petrochemical mdustries would inchide such 
destinationfimctional properties as different categories of chemical reactor or storage tankfimctions. 

1 5 Origination fimctional properties may be designed based on physical or chemical examination of the 
content of the traffic. For example, the amount of sulfiir dioxide in natural gas aflSscts its suitability 
for use as a general heating fael Qaw sulfiir) versus limited use only as a chemical feed stock for 
cari)onblack(inthecaseofsulfiir-dioxide.bearingor "sour" gas). Appropriate translation tables can 
specify valve openings and closings to achieve the desired networic routing fluid flows and 

20 destinations. 


25 
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CLAIMS 

Idaim: 

1 A network for transporting information between two points within a network comprising: 

firet means for introducing information into tbe network at an origin point, the at least 

one ori^ point bavii^ a first address; 

second means for transfening faiformation from the networic at a destination point, 
the destination point having a second address including a property code; 

a routing system for directing the information in the network from the origin point in 
the networic to the destination point in the networic in response to the second address and the 
property code. 

2. The networic according to Claim 1 wherein the second address fiirther comprises a destination 
code and the destination point has multiple lines with each line having the same destination code; 
and each line having an unique property code. 

3. The network according to Claim 2 wherein the router means inchides a means for routing the 
information to the line having a property code that compare to the property code inchided in the 
second address. 

4. The networic according to Claim 2 wherein the networic origin point farther includes a means for 
ottering the second address. 

5. The networic according to Claim 4 wherein the means for entering the second address includes 
a graphic user interfru:e. 

6. The networic according to Claim 4 wherein the means for entering the second address inchides 
atdephonedial. 

7. The networic according to Claim 4 wherein the means for emering the second address mchides 
a computer ke^oard. 
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8. ThenetwoikacconUngtoClaimlwhereinthefinrtaddressindudM property code and routing 
system includes a means for comparing the property code of the first address to the property code 
of the second complete address. 

9. The network according to Claim 8 wherein each of the unique property codes includes one or 
more fimctional property codes. 

10. The network according to Claim 9 fiirther comprising a means for indicating system status to 
the origin point. 

1 1. The network according to Claim 10 further comprising a means for indicating property codes 
mismatched. 

12. ThenetworkaccordmgtoClafanlOwhereineachproperty code inchides at least onefimctional 
code of the origin point specifying a first format and the means for indicating system status inchides 
a means for providing the indication in the first format. 

13. A method for transporting information between two points within a network comprising: 

introducing information into the network at an origin point, having a first address; 
transferring information fiom the network at a destination point having a second 

address including a property code; 

directing the information in the network fiiom the origin point in the network to the 
destination point in the network in response to the second address and the property code. 

14. The method according to Claim 13 wherein the second address fiirther comprises a destination 
code and the destination point has rauhiple fines with each line having the same destination code; 
and each line having an unique property code, the step of directing comprises the step of routing the 
information to the line having a property code that compare to the property code included in the 
second address. 
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1 5. The method according to Claim 14 further comprising the step of entering the destination code 
and a propmy code that compares to the second address. 

16. The method according to Claim 13 wherein the first address inchides a property code and the 
step of directing the information further comprises the step of comparing the property code of the 
first address to the property code of the second address. 

17. The method according to Claim 16 wherein each of the property codes includes at least one 
functional property codes and the method further comprises the step of indicating system status to 
the origin point. 

■ 18. The method according to claim 17 further comprismg the step of indicating property codes 
misnatched. 

19. Themethod according to Claim 17 wherein each property code inchides at least onefunctional 
code of the origin point specifying a first format and the step of indicating system status inchides 
the step of providing the mdication in the first format. 
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